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Egyptian greenhouse cultivation at a higher level with Dutch technology 
T&U project 399 
 
Trip report February 2014 
 
Frank van der Helm, Chris Blok, Rob Meijer, Anne Elings, Wageningen UR Greenhouse Horticulture. 
Accompanied by Arjen Janmaat, HortiMaX B.V. 
 
Egyptian hosts: 
Dr. Mahmoud Zaki, BioBest 
Mr. Hussein Hassan, AllGreen 
 
Terms of Reference 
1. Assist the ‘Committee to Review the Laws of Importation of BioProducts’ in their task to 
formulate a proposal for a new Ministerial Decree, concerning Production, Export and Import 
of Biological Control Agents for Agricultural Pests. 
2. Advice Mr. Hussein Hassan and his staff of AllGreen with regards to their water, nutrient and 
crop management. 
3. Advice Dr. Mahmoud Zaki and his staff of BioEgypt with regards to their water, nutrient and 
crop management. 
4. Formulation of further 2014 activities. 
 
Itinerary 
 
when what who 
Saturday Feb 15 Flight KL553 Amsterdam – Cairo; 20:55 – 2:20* FvdH, CB, RM, AE 
Sunday Feb 16 Meeting with the Committee to Review the Laws of 
Importation of BioProducts 
RM, AE 
 Visit AllGreen FvdH, CB 
Monday Feb 17 Meeting with the Minister of Agriculture and Land 
Reclamation, Prof. Dr. Ayman Farid Abou Hadid, and the 
Committee to Review the Laws of Importation of 
BioProducts 
RM, AE 
 Visit BioEgypt FvdH, CB 
Tuesday Feb 18 Flight KL554 Cairo – Amsterdam; 4:10-8:00 FvdH, CB, RM 
 Wrap-up with JA of HortiMaX, writing trip report AE 
Wednesday Feb 19 Flight KL554 Cairo – Amsterdam; 4:10-8:00 AE 
 
  
1. Meeting with the Committee to Review the Laws of Importation of BioProducts. 
 
Venue: Agricultural Research Centre, Giza, Cairo 
Goal: Formulate a proposal for a new Ministerial Decree, concerning Production, Export and Import 
of Biological Control Agents for Agricultural Pests, to replace the current Ministerial Decree no. 368 
of 2010. 
Rationale: The production, export and import of bca’s enhances the sustainability and 
competitiveness of Egyptian horticulture and agriculture. 
Tentative Programme 
Time Subject Introducer 
   
12:00 Opening, welcome Dr. Abdel Monaem El Bana – President of ARC 
Dr. Kamel Nageb – Vice-President of ARC 
Dr. Hanny Ramdan – Vice-President of ARC 
Dr Atef Abdelaziz – Director of CLOA 
11:25 Egyptian Horticulture and IPM. 
Necessity and What To Do. 
+ Discussion 
Ir. Rob Meijer, 
in collaboration with Dr Antoon Loomans (NL 
Plant Protection Organization) and Johannette 
Klapwijk (IBMA) and Dr Anne Elings 
13:20 Biological Control in Germany and 
chanses for Egypt; Legislation and 
Commercial use. 
+ Discussion 
Dr. Sherif Hassan 
in collaboration with Dr. Annette Herz 
JKI Institute, Darmstadt, Germany  
 
14:20 Lunch  
15:00 Formulation of final 
recommendation 
Chair: Prof. Dr. Essam Agamy 
16:30 Closure  
 
Participants 
# Name Organization 
1 Prof Dr Atef Abdelaziz 
Hassan Ragab 
The Director of the Central Laboratory of Organic Agriculture 
(CLOA), Coordinator of the Committee 
2 Dr. Adel Abdel Latif The Director of the Plant Protection Institute 
3 Dr Mamdouh El Sherif The Director of the Central Pesticide Lab 
4 Prof Dr Ashraf Mahmoud El 
Marsafi 
The Director of the Central Laboratory of Residue Analysis of 
Pesticides and Heavy Metals in Food 
5 Prof Dr Mohamed Refaat 
Rasmy 
The Director of Central Administration of Plant Quarantine 
6 Dr Mohamed Abdel Meguid The Director of Chemical Pesticides Registration 
7 Dr Mounir M. El Husseiny The Chairman of the Egyptian Society for Biological Control of 
Pests 
(Cairo University) 
8 Dr Tawfik Hafiz Abd El-Moity Central Laboratory of Organic Agriculture 
9 Dr Maisa Iotfe Deputy Director of the Central Laboratory of Organic Agriculture 
10 Dr Ibrahem Hikal Central Laboratory of Organic Agriculture 
11 Dr Faway Abo El Abbas Cairo University / Ein Shams University 
12 Dr Ahmad Hussein El Heneidi The Vice-President of the Egyptian Society for Biological Control of 
Pests 
(Cairo University) 
13 Prof Dr Nabile A Hegazy Cairo University 
14 Dr. Abdelaziz Abou El Ela Cairo University 
15 Prof Dr. Essam Agamy Cairo University 
16 Dr. Mahmoud Zaki The Horticultural Export and Improvement Association  
17 Mr. Salah Hegazy The Horticultural Export and Improvement Association  
18 Dr. Sherif Hassan Julius Kühn Institut, Darmstadt 
19 Ir. Rob Meijer Wageningen UR Greenhouse Horticulture 
20 Dr. Anne Elings Wageningen UR Greenhouse Horticulture 
21 Mr. Joost Geijer Netherlands Embassy 
22 Mr. Abdel Hamid El 
Demerdash 
The Horticultural Export and Improvement Association  
23 Dr. Fawzy Abo El Abbas Cairo University 
 
 
Presentations of Ir. Rob Meijer and Dr. Sherif Hassan: 
See annex. 
  
Figure 1. Ir. Rob Meijer and Dr. Sherif Hassan at the Meeting with the Committee to Review the Laws 
of Importation of BioProducts 
 
Discussion: 
- Microbials and pheromones need also to be considered. In NL, microbials form only a small 
part of IPM, as they require a special microclimate and are therefore less robust than 
macrobials. Pheromones are an important part . Microbials and pheromones should be 
added. 
- Identity and purity is guaranteed by the plant protection organization of the country of 
origin. 
- Costs of bca’s: On the whole, the costs of IPM, including the very rare escape of un-wanted 
organisms, is much lower than total costs of society for chemical crop protection. 
- The positive EPPO list does not need to be the same as the positive list for Egypt. Egypt will 
have to develop its own positive list. Lists and reports of occurring predatory mites are 
available. 
- A good local lab for assessment of chemical residues is needed. 
- Growers need to be convinced as well, and research must serve the private sector. 
- Sequence of activities: pest – predator – research – commercial production. 
- Local production should be part of the system, besides import of predators. 
 
Formulation of final recommendation: 
The proposed articles of the proposed decree were discussed and agreed upon.  
 
 
Figure 2. Review of the articles of the proposed degree by a sub-group of the Committee to Review 
the Laws of Importation of BioProducts. 
 
2. Meeting with the Minister of Agriculture and Land Reclamation, Prof. Dr. Ayman Farid 
Abou Hadid, and the Committee to Review the Laws of Importation of BioProducts 
 
The recommendation of the Committee to Review the Laws of Importation of BioProducts was 
presented to the Minister, who invited all attendees to the meeting to provide additional comments 
on the draft decree. All participants except one, supported the recommendation to allow the import, 
export, use and production of biological agents. The Minister requested a sub-group to review the 
draft decree and report to him on February 23rd. 
 
In the following days, the process was going to be taken further. [Note Feb 24th: The Egyptian cabinet 
has resigned. The effect of this on the process is not clear.] 
  
 3. AllGreen. 
 
Fertigation 
 
The proper measurement procedure for evaluation of EC and pH was demonstrated (Figure 3) and 
the All Green equipment was tested in parallel.   
 
 
Figure 3. Samples of supply water (A), slab water (B) and Drain water (C). 
 
 
Figure 4. Technical crop discussion. 
 
For the slab measurement we used a squeezing method for sufficiently wet substrate and the 1:2 
method for dry samples. The 1:2 method uses a beaker with a 100 ml and a 150 ml line. The beaker is 
first filled with 100 ml demineralised water. Consequently substrate is added up to the 150 ml line. 
After shaking one can measure the EC and pH in the solution. Usually the substrate holds 2/3 water 
and 1/3 solids volume. 2/3 of 50 ml = 33.3 ml water and 1/3 of 50 ml is 16.7 ml solids. This means the 
original 33.3 ml solution is diluted to 133 ml. The original solution is diluted 133/33.3 = 4 times. Thus 
the EC in the solution is 4 times the EC measured with the 1:2 method. The pH is usually buffered and 
only marginally affected by the dilution. 
 
Based on the measurements Table 1 is partly filled (blue figures). The missing data in Table 1 are 
calculated (orange figures) and reveal the plant uptake. By doing this for all measurements 
C 
B 
A 
throughout the year, it becomes clear how much water and nutrients are used for the crop and how 
much is lost to the environment. Fertilizer efficiency is calculated as well. 
 
Table 1.     Calculation of the balances of supply-uptake-discharge for water and nutrients. 
Measurements in blue, calculated data in orange. Blue figures are observed, 
orange figures are calculated. 
 Row 
Code 
Water (l m-2) Nutrients 
(g m-2, dS m-1*) 
Nutrients (g l-1) 
Column Code  A B C 
Irrigation solution 1 2.0 2.0 4.0    (A1*B1) 
Plant uptake 2 1.5    (A1-A3) 1.33    (C2/A2) 2.0    (C1-C3) 
Drainage solution 3 0.5 4.0 2.0    (A3*B3) 
 Using the rule of thumb that 1 dS.m-1 is equivalent to 1 g.L-1 
 The order for calculations is A2, C1, C3, C2, B2 
 
Formula (1) shows the equilibrium between, at the left hand side, bicarbonate (HCO3
-) and acid (H+) 
and, at the right hand side, carbon dioxide (CO2) and water (H20). If the carbon dioxide can escape to 
the air, the equilibrium will shift to the right, acid will change into water and the pH will go up.  
HCO3
-    +   H+     CO2      +    H20     (1) 
 
In actual measurements the pH in the solution was slowly dropping during the measurement. This 
means carbon dioxide from the air was absorbed and changed into bicarbonate. This indicates there 
is very little bicarbonate present in the solution. 
 
 
Figure 5. Chris Blok (WUR) and Ashraf (AllGreen) doing pH and EC measurements. 
 
Samples of irrigation water, slab water and drain water were taken to be analysed for single 
elements. 
 
The irrigation pressure is 1 bar, which is rather low. It is advised to measure the water release over 
the length of a drip line by measuring 10 or more drippers at a regular interval over the line. For 
example over a line of 50 meters every 5 meters.  
 
Too many roots grew under the slabs and died or suffered when slabs became dry. To prevent this 
slabs could be put on a side slope of 15-20% towards the drainage gully in the middle (this is a slope 
corresponding to 15-20 cm per 100 cm or 3-4 cm per 20 cm).   
 
We agreed to intensify our communication by putting set points into a table to be able to later track 
when and why set points were adapted. Some preliminary set points are: VPD; 1.5, 10, 4.5 
(minimum, maximum, average). RH; 45,90, 70. 
 
Stop time is 4 hours before sunset and start is 1 hour after sunup. The irrigation is 180 cc after each 
125 J. This was thought to results in 4-6 cycles a day, but 10 to 12 cycles appeared to be given daily. 
Settings for irrigation were changed to reflect reality better by Arjen Janmaat.  In coir the ideal (not 
always possible) water content is 65% (day) and 50%  (night); EC is 3.0 (day) and 4.0 (night). The ratio 
NH4-N over total-N is 0.15.   
 
The plants at the sides really suffer by either cold air. To diminish this effect a double layer of plastic 
around the sides of 1-2 meter high might be effective. 
 
Crop growth evaluation 
 
Crop growth was evaluated with the Technical Team of AllGreen. In general crop growth was not 
well. Many mis-shaped fruits were removed during our visit. Crop vigour and plants were too 
generative and weak, root growth was limited and root tips were damaged. The latter was most 
likely due to Pythium, however, it may very well be secondary damage after the real damage from 
root tip burn from alternating too dry and too wet or high EC situations). Wilting of some pants was 
observed indicating poor functioning of roots. Another problem was formed by roots under the slabs 
that showed strong growth and premature death. The position of the slabs is too flat. Water will not 
flow from under the slab to a drain canal. Also drain openings should be more to the sides, so water 
does not accumulate under the slabs. Another problem is that soil is not flat enough, so some plants 
on the same slab are lower than others and receive more water and may become too wet.  
 
 
Figure 6: Roots growing under the slabs.     Figure 7: Branch fallen out of wire. 
 
The leaf area was too small for the fruit load for many plants. Leaf size showed that leaves have been 
too small for a long time. Plants were full of young fruits, but the number of fruits was too high and  
many fruits were mis-shaped. The variation between plant size and vigour was too large. This makes 
it very hard to do one right thing for all plants, so climate control, irrigation and crop management is 
difficult. Crop workers should be instructed to see what plants can carry what fruit load. Too often 
weak plants still carry too many fruits. Also plants were fallen from the wire by the weight of fruits. 
Binding the plants was done too late which makes it a difficult task to perform, since plants are easily 
broken. The technical team was already keeping extra lateral shoots from strong plants to fill the 
gaps of weak plants. It will cause even a greater variety in evaporation surface between plants. Crop 
management is performed every two weeks, but it should for now be intensified to every 10 days 
and labourers should be trained in plant balance and how to rewire plants that have fallen out of the 
wire. Perhaps some good workers can get extra training to manage difficult plants. Leaf area was also 
lost because of pesticide burn damage (challenge) and some spider mite. Leaf aged also too fast in 
general.  
 
  
Figures 8 and 9: Great variation and low crop vigour. 
 
It could be concluded that  several things could have caused the amazingly generative crop at the 
moment of visit:  
 Too low temperature strategy  
 Hormone treatment (performed without our consultation) 
 Stress because of drought by power cuts 
 Extreme low temperatures resulting from power cuts 
 
Data showed that last two weeks not too many big power cuts occurred during the night, although 
days of dry slabs have occurred. The hormone treatment can not be undone and no means are 
available to prevent power cuts, but it can be tested to change temperature strategy.  
 
Production so far is similar to production last year, but this year’s production started earlier. 
Production in January has been very low, but this year’s cumulative production until 1st of February 
was similar to last year. Setting after the first yield peak was bad and many misshaped fruits have 
been removed at the end of December. New setting was achieved beginning of January, so it was 
delayed three weeks and next yield is expected end of February, and new setting is expected mid- 
February, as was observed during the visit (even too much setting).    
 
 
Figure 10 and 11: Monthly production and cumulative monthly production of 2013 en 2014. 
 
 
 
Figure 12: Average setting, growing and harvest of fruits per plant. Setting should have started in 
week 51 and 52, but did not start until week 1.  
 
The following new strategy is proposed:  
 5 pm. heating T_off=18°C and T_on = 17°C 
 10 pm. T_off=19°C and T_on = 18°C,  
 4 am. T_off=20°C and T_on= 19°C until day temperature is 20°C 
also  
 on sunny day open sides when greenhouse temp is higher than 22°C 
 Close sides in afternoon when temperature is below 23°C 
 Close outside screen when radiation is below 50 W/m2 
 
The plants at the side of the greenhouse were smallest. Also problems with spider mites were seen  
on these places (draft). Ventilation in the greenhouse can only be controlled by opening the sides. It 
is not a good system. Rooftop ventilation is recommended for the next year. It is also discussed that 
when availability of power cannot be ensured it is too much risk to grow in hydroponic system and 
growing in soil should be considered for the next year.   
 
Together with Arjen Janmaat of HortiMaX new tables were made that showed more accurate data by 
using more appropriate parameters. These tables will be used for future work, and can support 
grower decision. The accuracy should be tested by the technical team.  
  
Figure 13. Mr. Arjen Janmaat (HortiMaX) working with Hussein (AllGreen) on the climate control 
computer. 
 
4. BioEgypt 
 
A general tour of the facilities was conducted. We checked in on the technical equipment (Figure 14), 
the water treatment for recirculation over a slow sand filter (Figure 15) and the water basin (Nile 
river water, Figures 16 and 17). These elements may be combined with a 5000 m2 rose greenhouse a 
visited before (Figures 20-22, previous visit).  
 
 
Figures 14-16. Nutrient equipment, slow sand filter (6a and 6b) and the water basin. 
 
 
Figure 17-19: The water basin, HortiMaX  fertigation control and drain water collection   
 
 
 
Figures 20-22. Rose crop in a compartment fit for recirculation of drain water. 
 
5. HortiMaX 
 
Mr Arjen Janmaat of HortiMaX still supports the project outline that either at the end of the first 
season, or otherwise during the second season, an open day should be organized at the AllGreen 
farm. Of course, the crop and greenhouse system need to be in good shape at that moment. Later 
on, more open days can be organized. From then onwards, HortiMaX will take the lead in the up-
scaling process with regards to efficient fertigation technology. 
 
6. Further 2014 activities. 
 
The project plans to have open days at AllGreen.  These might be organized at the end of the current 
season, or during the second season. A prerequisite is a well-performing crop, as this is essential in 
convincing other growers to adopt technology. HortiMaX should be present, and some fact sheet 
and/or folders should be available. The target group is primarily growers (through e.g., HEIA), but of 
course also representatives from ARC, the University, and the Netherlands Embassy are welcome. 
 
Skype consultancies are continued. It will be considered whether some more visits by Frank and/or 
Chris are financially possible. 
 
Hussein asked for support for the design of his new greenhouses. This can be provided on the basis 
of a draft design. 
 
If all goes well, an IPM demo can be started in August 2014 at the beginning of the next season. 
Some points of attention: 
a. Location: AllGreen, or elsewhere (with the possible advantage of full focus). 
b. Koppert to develop coherent IPM package, including support. Koppert should have the 
lead, together with the local farm. 
c. Involve a student for data processing? 
 
Plans were discussed to explore plans for a training centre, or centre of excellence. An one-pager 
should be produced for further discussion.  
Introduction Rob Meijer 
 
 
 
 
 
  
Introduction Dr. Sherif Hassan 
 
 
 
 
 
 
